It is not intended that this paper should present an exhaustive review of the literature concerning the interaction between prolactin and gonadotrophin release. Rather hypothalamus which maintained the tubero-infundibular neurone-median eminence intact but isolated it from the rest of the brain had no effect on serum levels of prolactin, whereas increased secretion of prolactin occurred if this connection was severed (Butler, Krey, Lu, Peckham & Knobil, 1975) . Dopamine in vitro and in vivo inhibits prolactin secretion from the pituitary (see MacLeod & Lehmeyer, 1974 , for references). More recently, dopamine has been detected in hypophysial portal vessels at levels which will inhibit prolactin secretion by a direct action on the pituitary lactotrophs (Ben-Jonathan, Oliver, Weiner, Mical & Porter, 1977; Plotsky, Gibbs & Neill, 1978; Gudelsky & Porter, 1979; Ben-Jonathan, 1980 
stimulating hormone (TSH), the physiological role of TRH in the control of prolactin secretion remains uncertain. In many physiological situations, such as suckling, sleep and the response to cold stress, prolactin and TSH responses occur independently. Support for the role of TRH came from the demonstration that passive transfer of antiserum to TRH into rats caused a 50 and 70% decrease in serum levels of prolactin and TSH respectively (Koch et al, 1977 It is possible that the serotoninergic pathway within the brain is involved in the stimulation of prolactin release. Serotonin (5-hydroxytryptamine) and the serotonin precursor 5-hydroxytryptophan can increase the secretion of prolactin via an action on the hypothalamus (Kamberi, Mical & Porter, 1971a; Clemens, Sawyer & Cerimele, 1977) and the suckling-induced release of prolactin is related to an increase in 5-hydroxytryptamine turnover (Mena, Enjalbert, Carbonnell, Priam & Kordon, 1976) .
A most recent development is the demonstration that opiate receptor agonists are powerful releasers of prolactin. Thus both methionine-and leucine-enkephalin and ß-endorphin cause an increase in circulating levels of prolactin (Dupont, Cusan, Caron, Labrie & Li, 1977; Rivier, Vale, Ling, Brown & Guillemin, 1977) and ß-endorphin has been implicated in both stress-and suckling-induced release of prolactin (Ferland, Kledzik, Cusan & Labrie, 1978) . It has been suggested that ß-endorphin may stimulate prolactin secretion by reducing the release of dopamine from the tubero-infundibular neurones (Van Loon, Ho, Kim, De Souza & Shin, 1979) .
Oestrogens have been shown to increase the secretion of prolactin by an action at both the pituitary and the hypothalamus (see Lancranjan & Friesen, 1978 , for references) and oestradiol can block the inhibitory action of dopamine on the pituitary lactotrophs (Labrie, Baulieu, Caron & Raymond, 1978) . If a similar action was to occur in the hypothalamus, there would be a reduction in the effectiveness of dopamine to inhibit prolactin secretion, resulting in increased release.
Of physiological importance is the auto-regulatory short-loop feedback control of prolactin secretion. High circulating levels of prolactin have been shown to inhibit prolactin release by the pituitary in situ (Meites & Clemens, 1972; MacLeod, 1974) , and increases in the circulating levels of prolactin increase dopamine turnover in the tubero-infundibular neurones of the hypothalamus (Fuxe et al, 1974; Hökfelt et al, 1975; Gudelsky, Simpkins, Mueller, Meites & Moore, 1976; Advis, Hall, Hodson, Mueller & Meites, 1977) . Since it may be assumed that dopamine is a PIF (Ben-Jonathan, 1980) , then the increase in dopamine turnover probably also reflects an increase in dopamine release and therefore will cause the suppression of prolactin secretion by the pituitary in situ. A protein immunochemically similar to prolactin has been detected in the hypothalamus of the rat (Fuxe, Hökfelt, Eneroth, Gustafsson & Skett, 1977 Fink, 1979 , for references).
In the rat, infusions of dopamine (Vijayan & McCann, 1978) or stimulation of dopamine receptors (Drouva & Gallo, 1977) inhibit the pulsatile secretion of LH. In men and women, short-term infusions of dopamine suppress serum levels of LH (Leblanc, Lachelin Abu-Fadil & Yen, 1976; Lachelin, Leblanc & Yen, 1977; Judd, Rakoff & Yen, 1978) , while administration of a dopamine antagonist, metoclopramide (McNeilly, Thorner, Volans & Besser, 1974) , resulted in an acute increase in serum levels of LH and FSH in hyperprolactinaemic patients (Quigley, Judd, Gilliland & Yen, 1979) . While these data clearly suggest an action of dopamine at the hypothalamus, dopamine or the dopamine agonist CB154 may slightly reduce the LH response to LHRH (Judd et al, 1978; McNeilly & Land, 1979) , suggesting an effect directly on the gonadotrophs, although this effect is small (Kamberi et al, 1971a, b) . It is unclear whether increased dopamine turnover alone can maintain the suppression of LH and FSH secretion. When dopamine turnover was increased by increased circulating levels of prolactin secreted from donor pituitary grafts in ovariectomized female rats, the suppression of LH pulsatility was not sustained beyond 10 days (Beck, Engelbart, Gelato & Wuttke, 1977; . The increase in hypothalamic dopamine turnover in these animals appeared to be sustained for at least 14 days in spite of elevated prolactin levels (Löfström Jonsson, Wiesel & Fuxe, 1976 (Midgley & Jaffe, 1971; Yen, Lasley, Wang, Leblanc & Siler, 1975; Baird, 1978) , presumably reflecting an increase in the release of hypothalamic LHRH (see Fink, 1979; Lincoln, 1979) . The increase in secretion of LH stimulates increased secretion of oestrogens from the developing ovarian follicle(s) and this increase precipitates the preovulatory surge of LH. A peak of prolactin coincident with this surge of LH occurs in the rat (Neill, Freeman & Tillson, 1971 ), mouse (Kwa & Verhofstad, 1967) and hamster (Bast & Greenwald, 1974) . The increase in prolactin in the rat can be prevented by blockade of the pro-oestrous rise in oestradiol by injection of antiserum either to oestradiol (Neill et al, 1971) or LH (Freeman, Reichert & Neill, 1972) . Since oestradiol increases prolactin secretion in the rat (Amenomori & Meites, 1970) , it seems probable that the pro-oestrous rise of prolactin in rats occurs as a result of the increase in pro-oestrous oestradiol secretion.
In sheep, a rise in serum prolactin occurs after luteal regression and continues until the end of the ovulatory LH surge (Reeves, Arimura & Schally, 1970; Cumming, Brown, Goding, Bryant & Greenwood, 1972; Kann & Denamur, 1974; Text- fig. 1 ). Since administration of oestradiol will result in an increase in circulating levels of prolactin (Fell, Beck, Brown, Cumming & Goding, 1972) , it has been suggested that the pro-oestrous rise in prolactin in the sheep, as in the rat, is related to the increasing levels of oestradiol during the periovulatory period. However, a (Louw, Lishman, Botha & Baumgartner, 1974; Niswender, 1974 It is of considerable interest, therefore, that in these ewes circulating levels of prolactin were 4-10 times higher than in controls (Clarke, Fraser & McNeilly, 1978 (Robyn et al, 1973) . A direct relationship between the levels of oestrogen and prolactin have been reported by some (Robyn et al, 1973; Franchimont et al. (1976) (Yen et al, 1975) . In the periovulatory period of the menstrual cycle, infusion of dopamine into normal women caused a dramatic decrease in the levels of LH, an effect which was not dependent on the concentration of oestradiol but was related to the increased basal level of LH in the women (Judd et al, 1978) . Dopamine infusion earlier in the menstrual cycle was without effect. While basal levels of prolactin were not significantly different between early and mid-cycle, the inhibition of prolactin release by dopamine was correlated with endogenous oestradiol levels. Judd et al. (1978) conclude that "the selective hypersensitivity of both LH Robyn, 1978) . It is apparent that high circulating levels of prolactin are related to the maintenance of lactational amenorrhoea (Delvoye et al, 1978; Duchen & McNeilly, 1980) . Maintenance of these levels depends on the maintenance of an adequate suckling stimulus, with long-term hyperprolactinaemia being maintained provided the suckling frequency is more than 6 times per day (Delvoye et al, 1978 (Delvoye et al, 1977 (Delvoye et al, , 1978 and inhibit the normal release pattern of LH required for resumption of normal menstrual cyclicity. That the inhibition is readily reversible is demonstrated by the resumption of full ovarian activity with ovulation occurring 14-30 days after weaning, when there is an immediate drop in blood concentrations of prolactin (Rolland, Lequin, Schellekens & de Jong, 1975) . Thus, in women at least, lactation is associated with a period of anovulation, this period being up to or more than 2 years in some instances. Since hyperprolactinaemia in lactation is dependent upon the main¬ tained suckling stimulus, it is unclear whether it is the neural suckling stimulus, the elevated prolactin levels, increased sensitivity to gonadal steroid negative feedback, or a combination of these which is important for the maintenance of lactational anovulation. Text- fig. 3 . Post-partum changes in urinary total oestrogens and pregnanediol in relation to the total weekly suckling time and serum levels of prolactin in a breast-feeding woman. The total duration of the night-time feed is also indicated (solid columns Dahlen & Schneider, 1975) . When prolactin levels are reduced to normal by the removal of a prolactin-secreting microadenoma or treatment with the dopamine agonist bromocriptine, normal ovarian cyclicity returns. While the use of a dopamine agonist might be interpreted as a repletion of depleted hypothalamic dopamine reserves, removal of a discrete microadenoma secreting only prolactin clearly implicates prolactin per se as a major factor in maintaining the anovulatory state.
Selective pharmacological elevation of prolactin in women with dopamine receptor blocking drugs, e.g. Sulpiride (Robyn et al, 1976) or TRH (Bohnet & Schneider, 1977) , can induce a loss in pulsatile secretion of LH and of the positive feedback of oestrogen on LH and FSH and an increase in sensitivity to the negative feedback effects of oestrogen. This further suggests that prolactin may be the causal agent. Nevertheless, in the absence of the gonads, even in the presence of elevated levels of prolactin, gonadotrophin concentrations may be elevated to within the normal post-menopausal range. This suggests that while prolactin may play a vital role, this may be to sensitize the hypothalamus to the negative feedback effects of low levels of gonadal steroids.
Evidence from the sheep would support a major role for hyperprolactinaemia in suppressing gonadotrophin secretion during lactational anoestrus. Kann & Martinet (1975) and Kann, Martinet & Schirar (1977) showed that the resumption of oestrous activity in sheep was delayed by lactation. Suppression of prolactin secretion either by treatment of ewes with bromocriptine or severance of the neural pathway for the suckling stimulus resulted in an earlier onset of ovarian activity. After neural pathway severence, both the release of prolactin and the neural response to suckling were absolished, while bromocriptine treatment resulted in maintenance of the suckling stimulus but not of the suppression of gonadotrophin secretion. The positive feed¬ back effect of oestrogen on LH and FSH secretion in lactating ewes is suppressed or absent during the first 21 days post partum (Kann et al, 1977; Wright, Findlay, Geytenbeck & Clarke, 1979) , an effect which can be induced in ewes rendered hyperprolactinaemic by repeated injections of TRH (Kann et al, 1977) . These results, while not conclusive, suggest that prolactin rather than the suckling stimulus plays the major role in the post-partum inhibition of gonado¬ trophin secretion in the ewe.
Data for the cow do not support the above observations. It is well recognized that the return to oestrus in suckling cows is delayed compared with that of cows milked only twice daily (see Lamming, 1978) . Since there is no difference in serum levels of prolactin in these two situations, the neural suckling stimulus is clearly implicated in the maintenance of lactational anoestrus in the cow (Peters, Vyvoda & Lamming, 1979) .
Over the past few years, many investigators have concentrated efforts on understanding the mechanisms responsible for maintaining lactational anoestrus in the rat. During lactation, ovarian cyclicity is inhibited and serum and pituitary levels of LH and FSH are suppressed (Rothchild, 1960; Ford & Melampy, 1973; Hammons, Velasco & Rothchild, 1973; Smith & Neill, 1977) . The LH and FSH response to both LHRH (Lu, Chen, Grandison, Huang & Meites, 1976a; Smith, 1978a) and oestrogen (Smith, 1978b) are also reduced, suggesting a reduction in hypothalamic stimulation of gonadotrophin secretion. The suckling stimulus alone, in the absence of elevated prolactin levels, led to an earlier resumption of ovarian activity (Lu et al, 1976b) , suggesting that prolactin alone plays an important part in the suppression of gonadotrophin secretion. The relative contributions of the suckling stimulus and the increased prolactin level resulting from this stimulus have been further investigated by measuring the serum LH and FSH responses to ovariectomy during lactation. In the rat the neural stimulus from suckling does not independently suppress LH secretion (Smith, 1978c) . During the early stages of lactation the suckling stimulus contributes more than prolactin to the suppression of the post-castration rise in LH but has little effect on FSH. During the second half of lactation the suckling stimulus declines in effectiveness while the relative contribution of prolactin in inhibiting the LH and FSH response to castration increases (Smith & Neill, 1977; Smith, 1978c (Baird et al, 1979) and during seasonal anoestrus in sheep (see Karsch et al, 1980) , a time when serum concentrations of prolactin are elevated (Walton, McNeilly, McNeilly & Cunningham, 1977) . 
